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INTRODUCTION, 
The purpose of this research program was to gain a better understanding 
of the neural mechanisms underlying visual perception, arousal, attention, 
vigilance and decision processes in man, cat and monkey. 
We have continued our investigations of perceptual and attentionsl pro-
cesses in man but have progressively moved in the direction of animals, both 
cats and monkeys, as it has been necessary in some instances to deal with sub 
cortical structures by means of recording and stimulating electrodes manueveed 
by stereotaxic technique directly to these deeper regions of the brain. A new 
technique developed In this laboratory, namely localized cooling by means of 
a cryogenic probe has proved very useful in blocking the function of a pathway 
or nucleus by cooling to a level which blocks function but does not kill or 
injure the tissue and which allows reversible recovery. Thus a structure or 
pathway may be cooled- and blocked, then re-warmed to normal temperature with 
recovery of normal function. In this way inferences may be drawn about the 
nature of the functions mediated by the different structures concerned. 
In man we have continued to study the three major electrical phenomena 
of the brain that may be recorded from the outside of the skull, by means of 
electrodes on the scalp, namely, the spontaneous electroencephalogram (EEG),
 
with its alpha waves and other activity, the average evoked potentials which. 
normally cannot be seen in the EEG proper, but which by means of computer 
averaging can be separated from the background electrical activity and studied,, 
and finally the contingent negative variation (ciw), or slow potential shift 
associated with anticipation or expectancy.
-
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No detailed report of the results of these studies will be given here 
since many have been published in scientific journals or are in press or in 
process of being prepared for publication. A list of these publications 
during this report period Is given and reprints are submitted as required 
in the case where reprints are available. 
As in any university research program of this kind .  It is not only the 
Publications of the research work which is important, for graduate students 
Involved in the work obtain training leading to the Ph.D. degree, and post-
doctoral investigators also obtain additional training in the course of being 
exposed to new types of experimental Investigations. Accordingly, in addition 
to the published reports, tables are supplied listing the number of graduate 
students and postdoctoral workers who have benefitted by being supported from 
the grant or by being able to use the laboratory facilities available. Thus 
the training of young scientists is an important part of research activities 
such as this in a university setting and is reported here as one of the most 
important by-products of the research grant. 
Finally, it should be noted that equipment supplied by the grant con-
tinues to be used for the same or similar purposes even following termination 
of the grant. Thus the NASA support and its benefits are by no means limited 
to the period of the grant. The research program goes on presently under the 
support of a U. S. Public. Health Service grant, and work which it was possible 
to get started under NASA support does not stop. Hopefully, In the future 
many more publications will be produced, and also gradaute students and post-
doctoral scientists will be trained, and in part this will be due to the NASA 
support of earlier years. 
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